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Fig. 1  Photographs of the as-prepared TiO, hydrosol
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Fig.2 XRD patterns of the TiO, films prepared at
different hydrothermal temperatures
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Fig.3 XRD patterns of the TiO, films prepared at
different annealing temperatures
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Fig.4 Raman spectra of TiO, films
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Fig.5 SEM images of TiO, films prepared using different molecular weight PEG porogens by either a hydrothermal or

calcination process
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Table 1  Surface roughness of TiO, films with
different coating times
B R,/nm R /nm
2 1.17 1.48
5 1.01 1.26
10 0.77 0.98
15 0.68 0.87
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Fig.7 3D/2D-AFM images of TiO, films prepared by a hydrothermal process or annealing, and the particle size distribution
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Table 2 Amounts of TiO, hydrosol coating before calcination

(02 wy/
N my/g m,/g Am/g )
g cm - g+cm -2
15 53.0362  52.5027 0. 5355 0. 0428
20 52.4902  51.7753 0.7419 0. 0594 0.0149
35 54.2932  53.0509 1.2423 0. 0994
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Fig.8 Photocatalysis degradation profiles of MO as a function of time under UV light irradiation
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Fig.9  Photocatalytic activity of TiO, films in the degradation of MO
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Fig. 10 Principle of the photocatalytic degradation of MO
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Fabrication of TiO, films coated on a SiO, substrate and
their application in photocatalysis

HE YuGan ZHU MeiYing LONG Hao YANG JunJiao”

(Faculty of Science, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; A very stable TiO, hydrosol has been prepared via a facile sol-gel process using titanium butoxide and
polyethylene glycol ( PEG) as a precursor and porogen respectively in the presence of acetylacetone and acetic
acid. The TiO, hydrosol was coated on a SiO, substrate by a dip-coating method. Highly homogenous and transpar-
ent TiO, films were fabricated by either a hydrothermal process at 180 °C or by calcination in the air at 500 C. The
films were characterized by XRD, Raman spectroscopy, SEM, TEM and AFM. The results showed that TiO, films
were the anatase phase, firmly coated on the Si0, substrate, and mainly made up of nanoparticles with size in the
range 8 ~ 12 nm. The photocatalytic degradation of methyl orange (MO) in aqueous solution was carried out in order
to evaluate the photocatalytic activity of the films. The results showed that the photocatalytic performance of TiO, films
prepared by annealing was better than those prepared by a hydrothermal process. The degradation ratio of MO under UV
light irradiation reached 90% and did not change significantly when the catalyst was reused several times.

Key words: TiO, film; photocatalysis; sol-gel method
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